Structure-based nomenclature for irregular single-strand organic polymers (IUPAC Recommendations 1994)

Synopsis
There is no accepted practice for the naming of many types of irregular polymers. This document describes a structure-based nomenclature system for irregular single-strand organic polymers , i.e., single-strand organic polymers that can be described by the repetition of more than one type of constitutional unit or that comprise constitutional units not all connected identically with respect to directional sense. The new system names irregular polymers for which the source-based system is inadequate, e.g., polymers that have undergone partial chemical modification, homopolymers having both head-to-tail and head-to-head arrangements of monomeric units, and polymers derived from a single monomer that can provide more than one kind of monomeric unit. In addition, it provides a structure-based alternative to source based nomenclature for copolymers. Irregular polymers, oligomers, or blocks are named by placing the prefix "poly" before the structure-based names of the constitutional units: the latter are collectively enclosed in parentheses, with the names of the component constitutional units separated by oblique strokes. Block copolymers are named by using dashes for the bonding of blocks with each other and with junction units. With graft and star polymers, the grafts or the arms, respectively, are considered to be substituents to the main chain, and the structure is named in the same way as a regular or irregular polymer.
Introduction
Previous reports from this Commission have presented structure-based systems for naming regular single-strand organic polymers (Refs. 1,2). These are polymers whose molecules can be described by only a single type of constitutional repeating unit in a single sequential arrangement (Ref. 3) . A source-based system for naming copolymers, which are mostly irregular, has also been published (Ref. 4 
) .
This document describes a structure-based nomenclature system for irregular single-strand organic polymers, i. e., single-strand organic polymers that can be described by the repetition of more than one type of constitutional unit or that comprise constitutional units not all connected indentically with respect to directional sense. The new system names irregular polymers for which the source-based system is inadequate (e. g., polymers that have undergone partial chemical modification, homopolymers having both head-to-tail and head-to-head arrangements of monomeric units, and polymers derived from a single monomer that can provide more than one kind of monomeric unit) and in addition it offers a structure-based alternative to source-based nomenclature for copolymers (Ref.
Basic Principles
Irregular polymers or blocks are named by placing the prefix "poly" before the structure-based names of the constitutional units, collectively enclosed in parentheses or brackets, with the individual constitutional units separated by oblique strokes. A typical name derived from this new system is poly( A/B 1, -3 . To be certain that the selected constitutional units are the correct ones, combine their individual structures in all possible ways to form a polymer chain. Incorrect constitutional units will give chain segments that do not correspond to the polymer structure or description as written.
-4. Name the constitutional units according to the rules of organic (Refs. 5 and 6) and structure-based polymer (Ref. 1) nomenclatures**.
-5 . Write the name of the polymer as described in the following rules.
Note: The fact that specific structural information, such as the location of substituents, is missing can be conveyed in the polymer name through the symbols ?-, x -, or (nl or n2), where nl and n2 are possible number locants.
* The seniority of constitutional units is heterocyclic rings > hetero atoms in a chain > carbocyclic rings > acyclic carbon chains. Unsaturation is senior to saturation. Within these groups, seniority runs in the sequence: rings with nitrogen > rings with other hetero atoms > ring systems with the largest number of rings > the largest ring > a ring system having the greatest number of hetero atoms > a ring system containing the greatest variety of hetero atoms > a ring system having the greatest number of hetero atoms highest in the order given in the following list. Among hetero atoms, the order of seniority is Note: But-l-ene-1,4-diyl would not be selected as a constitutional unit to represent the structure given above because its use would also require the use of the units of but-2-ene-1,4-diyl, vinylmethylene, and methylene, thus violating the principle of minimizing the number of constitutional units. In addition, the combination of the selected units, like methylene, generates chain segments that do not correspond to the polymer structure as written, such as propane-1,3-diyl. 
units: -+O-(CH2)4kO-CO-NH
phenylethy1ene)methylenel
Note: The graft is the copolymer specified in Ex. 1.1. are considered to be substituents to the linking unit and named as in Rule 3. The side chain together with the linking unit, taken as a whole, is considered to be a substituent to the main chain. In forming the name, the atom in the linking unit nearest to the point of attachment to the main chain is given the locant 1.
A graft copolymer with two types of graft units: -CH2-CH-CH2-CH2-CH2-CH-CH2-CH2-CH2-CH2-CH-
4 C H 2 -CHjp 4CH2 -CH* k CH2 -C H~T c1 I c1 I I
poly(2-phenylethylene)methylene]
Note 1: A graft copolymer having the structure
i.e., with poly(A) blocks attached through linking unit Q to a regular polymer consisting of constitutional units -Z-, is named Blackwell Scientific Publications apologizes to the authors and to the readers for this error. 
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Note: The fact that specific structural information, such as the location of substituents, is missing can be conveyed in the polymer name through the symbols ?-, x-, or ( n l or n2), where nl and n2 are possible number locants.
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units: -CH-CH2-, -CHz-CH-
name: poly(l-chloroethylene/2-chloroethylene).
A polyamide derived from adipoyl dichloride and a mixture of hexane-1,6-diamine and butane-l,4-diamine:
-NH-(CH2)4-NHCO-(CH2)4-CONH-(CH2)6-NHCO-(CH2)4-CONH-(CH2)6 -CO-(CH2)4-CONH-(CH2)4-NHCO-(CH2)4-CONH
The term "units" in the examples refers to constitutional * units. Note: The choice of the constitutional units is dictated by the seniority rules of Ref. 1, i. e., but-l-ene-1,4-diyl is senior to but-2-ene-1,4-diyl. Note: But-l-ene-1,4-diyl would not be selected as a constitutional unit to represent the structure given above because its use would also require the use of the units of but-2-ene-1,4-diyl, vinylmethylene, and methylene, thus violating the principle of minimizing the number of constitutional units. In addition, the combination of the selected units, like methylene, generates chain segments that do not correspond to the polymer structure as written, such as propane-1,3-diyl. A six-armed star polymer consisting of ethane substituted with poly(1-phenylethylene) blocks: where R and R' are the names of the end groups. To specify bonding between end groups and constitutional units, the end group is combined with the attached constitutional unit prior to naming. Note: The free end of the polymeric substituent is considered to be the O-position, the other end being linked to the parent structure.
Rule 7. Specification with regard to mass fractions, mole fractions, and molar masses, is handled as in source-based copolymer nomenclature (Ref. 
